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Abstract:

Mental health disorders, particularly depression and anxiety, are rapidly increasing due to modern
lifestyle stress, social isolation, and lack of timely diagnosis. Early detection remains one of the most
critical challenges, as many individuals hesitate to seek professional help due to stigma, lack of
awareness, or limited accessibility.

EchoSense proposes a hybrid Artificial Intelligence (Al) system that enables early detection of
mental health conditions through multimodal data analysis, including voice tone, facial expressions,
and textual sentiment. Unlike traditional diagnostic approaches, the system operates in a non-
invasive, real-time manner, providing continuous monitoring and personalized feedback.

In addition to detection, EchoSense integrates Al-driven music therapy, which dynamically
recommends calming, uplifting, or focus-enhancing audio content based on the user's emotional
state. The system further enhances user well-being through a mood journal, sleep assistance module,
and emergency crisis alert mechanism. In severe cases, automated doctor referral ensures timely
professional intervention.

The platform emphasizes privacy, scalability, and accessibility, making it suitable for widespread
adoption across diverse populations. EchoSense aims to bridge the gap between early diagnosis and
continuous emotional support, contributing to preventive mental healthcare and improved quality of
life.
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I. Introduction:

Mental health has become a global concern, with millions of individuals experiencing depression,
anxiety, and stress-related disorders. According to recent studies, a significant portion of affected
individuals remain undiagnosed due to social stigma, lack of awareness, or limited access to mental
health professionals.

Traditional diagnostic methods rely heavily on self-reporting and clinical evaluations, which may not
always capture early symptoms. Furthermore, these methods are often time-consuming and
inaccessible to individuals in remote or underserved regions.

With advancements in Artificial Intelligence, it is now possible to analyze human emotions through
behavioral and physiological signals. EchoSense leverages this capability by combining multimodal
data sources—voice, facial expressions, and text—to detect early signs of emotional distress.

Beyond detection, EchoSense focuses on *intervention and support*. The system integrates Al-driven
music therapy, which has been proven to reduce stress, improve mood, and enhance cognitive
performance. By combining detection with immediate therapeutic response, the system creates a
complete mental health support ecosystem.

Additionally, features such as doctor referral, mood tracking, and crisis alerts ensure that users receive
appropriate care at every stage of their mental health journey.

II. System Architecture:

EchoSense is designed as a modular and scalable system consisting of multiple interconnected layers:

1. Data Acquisition Layer

This layer collects user inputs from various sources:
* Voice recordings (speech input)

* Facial expressions (camera input)

* Text inputs (chat, journal entries)

These inputs are processed in real time to ensure continuous monitoring.

2. Al Processing Layer

This is the core intelligence layer of the system:

Voice Analysis Module: Extracts pitch, tone, and speech patterns

Facial Emotion Recognition: Uses Convolutional Neural Networks (CNN)
Text Sentiment Analysis: Uses BERT-based NLP models

Emotion Fusion Engine: Combines outputs from all modalit
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3. Decision Layer
* Calculates a Depression Index Score
* Classifies emotional state (Normal / Mild / Moderate / Severe)

* Triggers appropriate system response

4. Response Layer

* Music therapy recommendations
* Sleep assistance
* Mood tracking suggestions

* Crisis alerts and doctor referrals

EchoSense System Architecture Cycle

Data Acquisition
Provides personalized
support and Collects user inputs from
recommendations ] various sources

Decision Making Al Processing

Calculates depression P Analyzes inputs using Al
index and classifies modules
emotions

II1. Methodology:
The system follows a multimodal machine learning approach:
Step 1: Data Collection
User inputs are collected continuously or on demand through app interaction.
Step 2: Feature Extraction
Voice — MFCC (Mel Frequency Cepstral Coefficients)
Face — Facial landmarks and emotion classification
Text — Tokenization and contextual embedding
Step 3: Model Processing
CNN for facial recognition
RNN/LSTM for voice sequence analysis
BERT for text sentiment
Step 4: Multimodal Fusion

Outputs from all models are combined using weighted scoring to improve accuracy.
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Step 5: Decision Making

A final depression score is computed and categorized.

Multimodal Machine Learning System Workflow

Model Decision
Data Collection Processing Making

Feature Multimodal
Extraction Fusion

IV. SYSTEM FEATURES AND FUNCTIONAL MODULES:
A. Voice Analyzer:

Analyzes speech tone, pitch variation, and pauses to detect stress and emotional instability.

B. Facial Emotion Detector:

Uses deep learning models to identify facial expressions such as sadness, fatigue, and anxiety.

C. Text Sentiment Analyzer:

Processes user input (chat/journal) using NLP models to detect emotional tone and intent.

D. Depression Index Calculator*

Combines all inputs into a unified score:

* Mild
* Moderate
* Severe
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E. AI-Driven Music Therapy:

Based on emotional state:

* Calm music for anxiety

* Uplifting music for sadness

* Focus music for cognitive enhancement
F. Mood Journal:

* Daily emotional logging

* Trend visualization

* Self-awareness improvement

G. Sleep Enhancement Module*

* Guided meditation audio

* White noise / calming sounds

* Sleep pattern suggestions

H. Crisis Alert System:

* Detects severe emotional distress

* Instantly connects to emergency helplines

I. Doctor Referral System:

* Automatically recommends professional help
* Shares summarized emotional data (with consent)

% EchoSense
Welcome back
5
Here's your emotional wellness summary for today.
Ar Assessment A Distress Index ~ Mood Trend
B Mood Journal .
dd Music Therapy O Start logging your mood to see trends
@& Sleep Module Add Entry
% cr pport
Normal
Recommended for You
] Music Therapy & Sleep Module
isten to Al-curate indscapes tailored to balance Guided breathing and calming routines to help yo
Honal state achieve restful sieep tonight

Your Privacy Matters
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EchoSense

Dashboard
Assessment
Mood Journal
Music Therapy

Sleep Module

[ Col -~ W - B

Crisis Support

Your Privacy Matters

All data is processed securely
and remains completely
confidential.

EchoSense

Dashboard
Assessment
Mood Journal
Music Therapy

Sleep Module

e a2 B < B

Crisis Support

Your Privacy Matters
All data is processed securely
and remains completely

confidential.

2]
Al Mental Health Assessment

Express yourself freely. Our multimodal Al analyzes semantic

sentiment to understand your emotional state.

How are you feeling right now? Write about your day, your thoughts, or anything on
your mind...

& Analysis is private and secure

Mood Journal

Track your emotional journey over time.

Recent Entries

Your journal is empty.

+ Log Mood

IJCRT2603853 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | h101


http://www.ijcrt.org/

www.ijcrt.org

© 2026 IJCRT | Volume 14, Issue 3 March 2026 | ISSN: 2320-2882

EchoSense

Dashboard
Assessment
Mood Journal
Music Therapy

Sleep Module

£ @ a2 @ < B

Crisis Support

Your Privacy Matters

pr

confidential

ﬁ EchoSense

Dashboard
Assessment
Mood Journal
Music Therapy

Sleep Module

c ¢ 2 B < B

Crisis Support

Your Privacy Matters
All data is pr

d° Al-Curated Therapy

Soundscapes for your soul

Dynamic audio recommendations tailored to support and balance
your current emotional state.

Calm & Relax Uplift Mood Deep Focus Sleep Sounds

Weightless ©s10 ClairdeLune © 508 Ocean... © 60:00
D Marconi Union [> Claude Debussy D Nature Sounds
AMBIENT CLASSICAL AMBIENT NATURE
Deep... ® 30:00
D 432 Hz Healing

HEALING FREQUENCY

G

Prepare for Rest

Unwind your mind and body. Use these scientifically-backed
tools to ease into a deep, restorative sleep.

) White Noise

L-4-4 Breaihlng d)  Deep Rain PLAY
= Forest Wind PLAY
) Ocean Waves PLAY

(O Sleep Hygiene

Follow the expanding circle. Inhale deeply,
hold your breath, and exhale slowly to calm Turn off screens 1 hour before bed.

your nervous system. Keep your room cool, dark, and quiet.
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m EchoSense

®

@ Dashboard

You are not alone.

"\r Assessment
If you're feeling overwhelmed, anxious, or like you can't cope,
@ Mood Journal

there are people ready to support you right now.
dd Music Therapy

& Sleep Module

o © Immediate Help
&.—; Crisis Support
%, Call 988 Now

@ International Resources %, Text Support
Find helplines and support centers specific to Prefer typing? Connect with a crisis counselor
your country. Help is available globally. securely via text message.

Find Worldwide Helplines a Text HOME to 741741 2

Your Privacy Matters If you are in immediate physical danger, please dial your local emergency services (e.g, 911).

All data is processed securely
and remains completely

confidential.

V. TECHNICAL IMPLEMENTATION:

Layer Technology
Frontend React.js / Flutter
Backend Python (FastAPI)

Al Models TensorFlow, PyTorch

NLP BERT, spaCy

Database PostgreSQL / MongoDB
Cloud IAWS / Firebase
Security AES Encryption, OAuth

The system is designed using a microservices architecture to ensure scalability, reliability, and
performance.
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VI. RESULTS AND DISCUSSION:

Initial prototype testing (simulated dataset) shows:

* High accuracy in emotion detection across modalities
* Improved detection compared to single-modal systems
* Positive user feedback for music therapy effectiveness

Observed Benefits:

* Early identification of emotional distress
* Reduced dependency on manual diagnosis
* Increased accessibility to mental health support

Challenges:
* Data privacy concerns

* Variability in human emotions
* Need for real-world dataset validation

Comparison of Emotion Detection Accuracy: Single-Modal vs. EchoSense Multimodal Fusion

100

81%

72%

)

Accuracy (%)

<]

20

Voice Only Facial Only Text bnly EchoSense (Multimodal)

VII. CONCLUSION AND FUTURE SCOPE:

EchoSense presents a comprehensive Al-driven approach to mental health detection and support. By
combining multimodal analysis with personalized therapy, the system provides both preventive and
responsive care.

The integration of emotional detection, music therapy, and medical referral makes it a holistic
solution for digital mental wellness.

Future Enhancements:

* Real-time wearable integration (smartwatch data)

* Multilingual support for wider accessibility

* Blockchain for secure medical records

* Predictive analytics for long-term mental health trends

EchoSense has the potential to transform how mental health care is delivered, making it more
proactive, accessible, and personalized.
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